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The following problems may be answered in Chinese or Englisl. You need to give
all details in order to receive any credit (point).

1. Eetgbeafunction defined at least on some Open miterval containing the
number 0. We say that ;_is_u_f-.sma.’fﬁr.am‘er than h, or that g(h) is little-o(h)
and write g(h) = ofh), 1ff grh) isismall enough compared with & that

Eﬂggﬂguff%”ffﬁmTiff%?:ﬁ

Figure 1 shows that the gr p? of i differentiable function fand a line with slope

m that passes lhrougi;xﬁ;ﬁjnm , f(x)). The vertical separation at x+h between

the line with slope m and-the gfaph of / has been labeled g(h).

(a) (7%) Calculate gfh).

(b)(13%) Show that, of all lines that pass through (x, f{x)), the tangent line is
the line that best approximates the graph of fnear the point {x, fix)) by
showing that A

g(h) = ofh) iff m:‘_‘f ).
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2. Letfixy) = 1+x'+y'.
(a) (6% Find the points (x.v), if any, at which Vf{x,y) = 0.
(b) (6%) Skeich the graph of the surface = = fix.p).
(c) (8%) Determin thoof ste t descent along the surface z = f{x,))

from the point (5137

3. Definition : The function | .IB{}J: ﬂx%l, x>0, is called the natural
. J e 4

logarithm function.
(a) (12%) Prove that In(ab) = In(a) + In(b) fora, b= 0.
(b) (8%) By (a), to prove In(1/b) = -In(b) and In(a/b) = In(a)-In(b).

4. Letfiy)= lﬂx&‘ onf1,2e |__ |
(8) (8%) Find the area 0T the region £lbounded by the graph of fand the
X-axis. |
(b) (12%) Find the ?EiFmﬁ'l” i‘r!E‘SDIET generated by revolving R around the
*-axis. = ==

5. (20%) Verify that the series E F—x’ has interval of convergence [-1, 1.




